Non-Abelian point group symmetry in direct second-order many-body perturbation theory calculations of NMR chemical shifts J. Chem. Phys. 108, 8295 (1998) Abstract. A group is capable if it is isomorphic to the central factor group. For finite groups of prime power order, the capability is closely related to their classification. In this research, by using the classification of groups of order p 4 , we determine the capability of this group.
INTRODUCTION
Capability of groups was first introduced by Baer in [1] . A group G is capable if and only if it is isomorphic to the central factor group of another group. A group G is also said to be capable if and only if it is isomorphic to the inner automorphism group of a group H. Ellis in [2] proved that a group G is capable if and only if its exterior center, Z G is trivial, where 1 for all Z G g G g x x G and 1 denotes the identity in the exterior square.
In 1979, Beyl et al. [3] proved that an extra special p-group is capable if and only if it is either a dihedral group of order 8 or of order p 3 and exponent p > 2 by characterizing the capable extra special p-groups in term of its epicenter. They found that a group is capable if and only if the epicenter, * Z G of the group is trivial, where * , is a central extension of .
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Later, Niroomand and Parvizi in [4] classified all capable p-groups with commutator subgroup of order p and the abelianization of groups in term of its Schur multiplier, epicenter and exterior square. In 2012, the capability of groups of order 2 p q has been computed by Samad et al. in [5] . Recently, Samad et al. in [6] determined the capability of groups of order 3 , p q where p and q are distinct primes and p < q.
PRELIMINARIES
In this section, some preliminary results from previous researchers are stated. Those results are needed in determining the capability of all groups of order 4 p in the classification.
The classification of groups of order 4 , p where p is an odd prime has been given by Burnside [7] is stated in the following theorem.
Theorem 2.1 [7]
Let G be a group of order 4 , p where p is an odd prime. Then exactly one of the following holds:
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This classification consists of five abelian groups which are groups of type (1) to (5) and ten nonabelian groups; they are group of type (6) to (15). In this paper, we only consider the nonabelian groups of type (6) to (11) .
The result concerning the commutator subgroup and center of groups of order 4 p is stated in the next theorem:
Theorem 2.2 [8]
Given G is a nonabelian p-group of order 4 . p Then one of the following holds: i. 2 
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The following four theorems give preliminary results that will be used in order to prove the main results.
Theorem 2.3 [9]
Let G be a group and , .
Then G G is abelian.
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Theorem 2.6 [3]
Let Z be a central subgroup of a finite group G. Then the following conditions are equivalent:
Next, some results on capability of groups which are used to compute the capability of groups of order 4 , p where p is an odd prime are stated. 
MAIN RESULTS
In this section, the capability of all nonabelian groups of order 4 p of type (6) to (11) , where p is an odd prime in the classification is discussed. The capability of these groups is computed in the following theorem. 
CONCLUSION
In this paper, the capability for all nonabelian groups of order 4 p of type (6) to (11), where p is an odd prime has been determined. We have proved that the nonabelian groups of order 4 p of type (6) to (11), where p is an odd prime is capable if G is a group of type (8) or type (9) .
